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ABSTRACT
One hundred forty-eight secondary school principals

were chosen at random and asked to select oue teacher at randorfrom
the mathematics facultyOf their schools. Both were administered the
Mathematics Inventory for Teachers, an instrument designed to measure
attitudes towardtmathematics as a subject and toward its teaching.
The principals were asked to respond at they belie4ed an ideal
mathematics teacher would, while the teachers were asked to eipreSs
their own beliefs and opinions. The results were factor analyzed, and
the principals and teachers diffeted in two of the eight factors. It
appears that teachers are not as responsive to student .needs as their
'principals would have them be. The principals would have their
teachers give*more attention to students who are having difficulty
learning the subject. In addition, the principals' responses showed a
more narrow, conservative conception of the function of mathematics
instruction while the teachers were more cognizant'of the need for "
'higher order outcomes in mathematics. (BB).
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Differences Between TeacheIs' Attitudinal
Self-Ratings and Their Principals'

TeacherIdeal'on a Mathedatics Inventory

Thomas R.Post, W411.4m H. Ward, Jr.,
and Victor L.Willson .

University of Minnesota
December 30, 1974

This study was conducted to examine differences between mathematics

1teachers'self-ratings and their principals' "idealized"- mathematics in-
/

structors on an inventory concerned with both the cognitive and ifective

outcomes of matheMatica instruction. Individual-itemS'on the inatitiment

A
were aggregated using factor analytic techniques into seven acales related

to the teaching and learning of,mathematics. Scale scores were compared

using analysis of variance procedures.

Related search

-`Research comparing principal and teacher perceptions of the various diden-
*

.

Ilona of the in-school experience is sparse. An ERIC search conducted for

this studyolid not, generate a single research paper-which specifically con-
V

.
trasted principal and teacher attitudes and/or perceptions. In a recent re -11'

lated-study7 Reineke and Welc 1973) examined the degree of heterophily

(differenc4s between individuals or groups of individuals)existing between

principals and teaceers regarding the perceived adequacy of school conditions.

ResAts.indtpate that of thd five dimensions 9camined (teacher'effectiveness,
O

teaching load, curriculum, facilities, and support staff) teaching effeCtiveness

was considered most adequate among both groups4 Their.data.also suggest that':,

principals view conditions in their own schools considerably more favoraklythani
\

t ,tdo teacherd. One of two possible explanations,were suggested: (1) persOna'tend .

. ,

to view more favorably thoseiconditions over which the5'rhavd direct 'control.
.

,(locus of control considerations) or.(2) principals and teachers have become
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distinct groups thiough their selection, specialization of function, and

professional interests, and that unication between them is

lacking,
s

2 . -1

,The study described herein is related in that. principals' and teachers'

..
attitudes and.Rerceptions were again compared; this time as the relate specg-

4idally tdthe discipline of' themaiics and its teaching. The'i entification

of perceOtual discrepancies b een teachers and principals would appear to be
t ,

an important Tirst nep.in improving the education) environment ofiour schools.

Method

,

,. Principals in this study were selected randomly as part of au 11§F grantIP

, .A ,

.

to study change in selected' regions of the country (see Welch and Gul4akson,

1973).- Stratifying variables were grade level (8tlfand 11th), urban and
.

.

_rural location, and subject matter (nathematiCs and ;Fience).. Principals
._

. .

in CaliforniaMichigand Indiana were selected for the mathematics assess-
.

. .

. .

s .

- s
;/4---

!.

meat. 'The principals selected one teacher at randoni from the mathematics
. c

...

.= \
, '

facility of his school.. Both subsequently completed a battery of insttuments.'
.

.
% '

.
, . . .

'Among These was the Mathematics Inventory for Teachers (MIT) comprised of 30.
,,,-.,

items. item's on the MIT weie.taken from or were similar-to items developed
-1--

for the NI.SM4)(NLSMA Report 1968) or the International Study of Achievement

-, . ,-

inlgathematics .4967). The MIT assembled by Brecht (1972) contains statements
.

1 .

concerning educational ideas and practices specifically dealing with the teach- ..

I,.c .

, .

ing, and leerning of mathematics in the secondary school. The'items assessr. . . -
. ,

11.

attitudes both toward mathematics"as a subject and toward'itsteaching. It
. f. 1

pUrports to let the respondent "express their beliefi and opinions." Each

item is followed by the numerals 1 th 'rough 4 which correspond to: Strongly

:
Agree, Agree, Disagteei and Strongly Disagree; respectively. Respondents are" .

, ' -
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asked to circle the numeral whith most closely corresponds to their reaction

to the items statement. Principals were asked to- respond to
J
the NIT as they

/

believed an ideal mathematics teacher shouldi, while the ,randomly 'selected
1

teachers were asked to' ress their awn,bellefs and opinions. A total of
-a

.-. , .4
.

148 teacher-pripcipal pairs responded to this instrument.
, . . .

Thy MIT originally was constructed to consist,of five attitudinalsub-
. i

- ,
.

. .

scales: mathematics as a pvoless;, ciapsroom management practices; interest
N

-in teachingioathematics; rating of teaching practites; And rating of teacher
g

co,ntern,foi s udentn. Both logical eiaminatioqIndqnspection of scale,co-

effiCient alpha reliabilities convinced the authors that'subscales were in-
t

. _-
,,, I 1k

adequate #s constructed. The MIT'was' subjected to principal components an#1y-
.

t

sisttcoextract new scales. Teachers' responses were used for the analysis',.

/

.,,,
since they represenn actual attitudes...

Eight faCtors were extracted fromthe principal components solution and

were rotated using,a4arimax solu4on The eight factors were examined for
.

logical organization. Only items loading higher than .3 on the rotated solu-,
,

tion were included in the factors. 'Of the eight, the first seven were con--

ceptually identifiable. The last factor was considered to be a random factor.

Princip41companents was chosen as the factoring procedure, since the.
.

factor scores Would be
4
easily interpretable. ,A common factors solution with.

.R2as the communality. estimate was 'examined, however, -to see If the structure

had stability. Eightfactors were identified) and rotated. The resulting ,

4 '

I .
structpre'pas quite similar. (One-factor split into two, but the factors were a ;

/7
the factors.produced by the principal components rotated solution are-

yentifiedand discussed below:.
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Factor 1 -- . .

t
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,

Scale ttei1 loading heavily on Factor 1 relate to a flexible perspective

. .

. \..

of bot the teaching and learning Of mathematics.' Persons scoring on
)

this factor should in, their, teaching tend .use a variety of instructional

modes, as well a/actively promotc muliiple apptoaches tothe solution 'of
,

. '

Ak.mathematical problem6 'For theseleasone-have labeled Factor 1
.; .

FLEXIBILITY.

Factor 2 --

. 1,
This factor centers around an Inter aqd concern for the nom-cognitive

0 , ,

N r
. "

outcomps of mathematics teaching. It would appear also to include a recogni-
A ' 4

'don ofthe importanc of the process dimension of effective mathematics learn-
.

ing. A high score on Factor 2 implies conscious attention to the development
1);

. . .
.,

of positive student attitudes and an.inherent belidith,0 "mathematics,is not
,

441*
a spectator sport ;" Factor 2 bas been labeled: MATHEMATICS AS PROCESS.

.

.

Factor 3 -- t .4

. .

;

r 0 f

MIT components clustering on this factor all relate to teachers' concern

`for :student. A high factor score implies a strong professionarcommitment to

the improvement of student achievement in matfiematics and a willingnePs- to*

provide additional instructional assistance when required. ,Factor 3 is

labeled: TEACHER CONCERN FOR STUDENT.

Factor 4 --
)

Factor 4 is composed of items which /elle primarily to the teachers
4

. . , .

vocational satisfaction: Concern. for the development of a productive learning

eni ronment is also a component.' It shoUld be noted that one item also loads
. .

knificantly,on Factor 2. This implies that various factors resulting from

0
this analysis are not completely independent. Factor 4 is labeled: VOCATIONAL; -

SATISFACTION.

7
tr.



(. Factor.5

MIT items ldading on this factor generally are concerned With the develop-
_

ment of precisely determined mathematical skills and are indicative of a more

traditional and, pertainly;'S,mode- conservative view.of athematiCs learning
.

and teaching( Persons scoring high oft Factor 5 haVe, at the very least,

pressed an awareness of the'existence of higher order teaching and learning

objectives in.the mathemattc's classroom. Two items load significantly on

other factors. Factor 5 is labeled: 'NON-RIGID PRACTICES.
%

1 .

Factor .6

. L4beled ATTITUDE TOWARD TEACHING, Factor 6 contains items conceptuall7
t0

related to those found loading on actor 4, Vocational Satisfaction. Th..
.

i

.

factorAjS not well defined and is considered to be One of the "weaker "! factors
a

resulting from 'this analysis.

Factor 7 --

Similar to'Fac'tor 5, Non-Rigid Practices, the five MIT items loading on

Factor 7 are related to a concein for rules 'and precisely determined outcomes.

Two,ofthe three items, which also load4pignifiCantly on other factors, load

on Factor 5. As was the case with Factor 5, Persons scoringhigh on this,facto9
e

have indicated disagreemen wt e positions stated. If translated into

.

action, suchdisagreement would imply behaviors more consistent with the.con-

tempo rary view'as'to appropriate objectives for mathematics learnings--that

is, -a recognition of the importance of higher order objectives. FaCtor 7 1.,s

labeled: HIGHER1ORDER CONCERNS.

Factor 8 --

Items loading ori4aaor 8 do not, inkhe opinion of the investigators,

fall within a discernible conceptual framework. No attemp25:been made,
4

th4iefOre, to either bel'or interpret this factor. 4'
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The actual MIT items comprising the various factors are available from

the Minnesota Research and Evaluation Project.0

Analysis Procedures

Scales were constructed fromt he seven factors using the procedure disl

cussed by Harman (1967, p. 349). Sale reliabilitiep were estimated-by

weighing indi dual item scores by their corresponding varimag loadings.

.This.procedure enerates:waonservative estimate'of the true reliability co-+
efficients. Sub equently, coefficient alpha waS:computed for the weighted

responses, as not

correlations. are ven in Table k.

d by Armor (1974). These reliabilities and scale inter-
.

Factor scale cores were.computed for the principals'-idealizations., -

using the loadings bserved for teachers' self- ratings= Under a null hypothesNis

of no difference bet een the principals' idealization and teachers' actual

self- ratings, the sca e scorespmnputed this way should be expected to liffer.

only -randomly between! teachers and principals.

Difference scores ben)pen each principal-teacher pair were analyied with

a
.

seven dependent varia le multivariate analysiS of variance. Grade level

(8 and 11) and region lifornia and Indiana- Michigan) were included As in-

dependent cropsing varia les; The primary test' of interest is thertest,of

, the-grand mean vector of ifferences,:to,s:It it is non -zero in a Multi-
,

variate sense. If sb, un variate F-tests on the individual means'will help
'

l

to loca te th differences

1

Results

The multiVariate analya,i4 of variance was performed utilizing a program
,

' k

due' totFinn'(1970). The grand mean vector of differences was signifigantly
f . (".

different from zero in a multivariate Sense at p = .10. Grade level, ]location,

0.0

9
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TABLE 1

Reliabilities and Tntercorrelations, For Seven Scales
Derived From The Mathematics Inventorylor TeaChers

7.

.

Flexi- Math as Teacher.\'' Voc Non-
bility Process Concern Sat Rigid

Attde
Teach

Higher

Order

.Flexibility

Mathematics

,/
.57

as Process,

Teacher

.51

Concern -.32 -.12 .49

Vocational
Satisfaction .30 -.22 .64

Non-Rigid

lPractices -..20 -.15 -.16 .65 - r,4

Attitude Toward
' Teachink . -.20 -.01 .15 7..04 ;..09 31

..

Higher Order NIL -

Concerns -.03 A429 'Al -.15....\_'.47 .06 .57

I.
r . .-\\..

NI' - .

.

Scale_reliabilities are Underlined on the diagonal.

.,

0

-0.

.trr.
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and the grade by location 4ntersction were. ot.significant at p = .10. Multi-
.

variate, F-statistics for the grand mean and effects are given In Table 2,

along with the'Univariate F-statistics for the,grand mean.
.

Of the seven dependent variables, F- statistics for two were .'significantly

different from zero, indi cating principals and teachers produced different
w

scores on Factor 3-- Concern for Students, and Factor 7--Higher-Order Concerns.

Discussion Factor 3: Teacher ConcernFor Students

The greatest disparity'between-principal.and teacher scores was'noted in

Factor 3, Teacher Concern For Students. The significantly higher principal

scores (recall that principals were.isked to respond asthey felt the ideal

'mathematics teacher would) implies that teachers, in general, are not as''

responSive to'student needs, especially-in the_remediative sense,as

administrators would have them be. ,One can only speculate as to the under-

lying variablet inherent in the observed discrepancy. Regardless of the reasons

involved, however, it would seem that principals would have their teachers

give more attention to thosd'students who are having difficulty iearfiing the

subject. -,The dataado not suggest that teachers are unawares of the importance

of this function, nor do. they suggest that teachers are wholly negligen,t, in-

.sofar'as_providingvadditional'assistante to those in need is concerned. They

do, however, suggest that, from an administrator's point of view, additional

teacher efforts should be expended if'all students are to maximize.their in- Akt_, ,_
,

gividual poteptial.
.,

One Might also infer from'the observeddifferences on Factor 3 scores
t

that, from the principal's viewpoint, a disproportionate share of the teachers'

attention is focused on those students at or above the acceptable level of

mathematics achiellement. If true, then pedagogical priorities need tobe

Ob.
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TABLE 2

' Summary Table For Multivarite and Univariate
F-Statisticq For Analysis of Difference Scores

Between Principals and Teachers on Seven ScaleScores _

'Multivariate Tests

9

Source Of Variation
sourc

.

e

.

erTor
. .F-Statistic

Probability
of Occurrence

Grand Mean - 138. 5.98 <.01.

Grade 7 138 .65 .. <.71

State, 7 . 138'. .31 k.95

Gradex State 138 1.+55 <.16

Univariate Tests for Grand Mean

461,

= 1 df = 144

Glitga ' error

.,
Probability

Variable MSG nd
MS
error:

F-Statiftic of Occurrence.rA - I .
(Factor) t Mean

, C R

1. flexibility

2. Mathematics.
as Process

.872

.205

.523.

:513

3. Teacher Concern 12.54 .543

4. Vocational .059 .427

Satisfaction -,

5. Non-Rigid 3 .746

Practices

6. Attitude Toward 3..45 .72$

Teaching

Higher 'Order 2.37 .711,

Cbncerni

12

t.

1.67 , .20

.40 .53

.
23.09 -.01

.
.

.09 .76
-

.0004
. 49

4

.2.27 :14

3.33 .07,

1.
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reassessed and/or-redefined within the local setting. Such reassessment TAould,

inevitably lead to increased communication between principals and teachers.

This should be beneficial to all concerned.

$

Discussion Factor t: Higher Order

As can, be seen from Table 2, the Principal-Teacher weighted scores on

'tor 7 were also significantly different from zero. Three of the five MIT

ik items within Factor 7 also load significantly on other factors.* A low score

on Factor,7 implies a narrow cqnception of the_role-and function of, mathematics

instruction,:as well as .a limited perspective as to the nature of the appropriate

objectives.
-

.Principals scored lower on this scale, suggesting that teachers

a_ re more cognizant, of the'need,for higher order outcomes in mathematics.
:

Teachers expresSed a greater degree of disagreement with MIT items loading
:

(

signiftcintly on Factor 7, which incidentally ware negatively. tated (i..,

strong disagreement implies 'a:clegirab/e viewpoint). Such disagreement is more

in keeping with a "Progressive" vi d implies.a recognition of the existence

of a, level of mathematics learning and achievement which transcendi mereUom-

putational proficiency and direct' applicability to everyday experiences. This

outcome isnot surprising since teachers have received more specialized train-
,

. .

Jae-In both the subje6t and its pedagogy and should be more knOWledgeable re-

.

.

,..
A

, l
tV,k' A .

garding such.matters.
.

..

The more "conservative" position espoused by principals is also under-

standable. As the primary liaison between school and community and between
o

school and district adwinistrative.cdfiCee, the principal is generally he

first to be "held accountable" for student Ichievmetit within the school
.

mathematics progrgm and on standardized achievement testsAmong other things,

standardized instruments often compare schools within districts,.as well as

mum.

13
.r



individual Mead school achievement to national norms. At best, such

instruments rarely assess higher order o actives accurately-and, at worst,-

assesses:). more than computational facility and,otherrelated student-.
,

conditioned responses. To the non-mathematics or non-science-oriented

4
person who has,'in all probability, received a,relatiwely limited exposure

to higher order mathematics learning objectives, it is conceivable that

lithe negatively stated MIT items accurately' depict the essence of the types

of lenrnings measured by such tests and those stressed by many school

mathematics programs. This, in the opinion of the writers, is unfortunately

a relatively accurate assessment. his discussion is not meant to imply

that such lower level objeCtives are not important. It is however, felt

that they must be kept within an appropriate perspective--that is, they are

felt to be necessary but not sufficient.

Furth and perhaps a bit more disturbing (although understandable),

such persons, because cif their experiencgs with the.subject, would tend to

actually believe that Factor 7 items aS stated depict both an acceptable

applach to mathemacics instruction,and an appropriate description of its
.

mafor objectives.

Concluding Remarks

-/..-1As indicated, weighted difference scores (PrIncipal minus Teachers) were
t

significantly different from zero in two of the seven identifiable factors.

It is pe ps signifidint that sUrh differences were not exhibited. in more
r

instances, given fact that principals were asked to respon eir

."ideal" mathematics teacher would, and'teachers were asked to their

own beliefs and opinions. Lack of significant differences on f e of seven

factors is pr due toone of.two reasons: Either the power of the test

\14
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is'insufficient to discriminate between the two groups on the five variables,

or there is general agreement among administrators and the mathematics teachers

employed in their respective schools. If one assumes that teachers do, in

Tact, conduct mathematics classes-in a manner consistent with their'philosoph-,

ical outlook, it follows that principals are generally satisfied with mathe-
.z

'matics programs as they currently exist. The following comments are based on

. that assumption. Specifically, principal's:

1. Agree that teachers exhibit an appropriate degree of classroom

flexibility with respect to the pedagogical methods employed.

(This statement resl.ts from no significant differences on Factor 1)

2. Are in accord with the degree of attention paid to the process .

outcomes (attitudes, interests, and the development of general

problem'solving techniques) o'i'mathematics instruction. (This

statement results,from no significant differences'on Factor 2)

3. BelieVe that teachers' are satisfied with their-vocational choice.

(This statement results from no,significant differences on Factor 4).

4. Are in agreement as to the amount of time and effort-expended to
/4

promote student mastery of. highly specific mathematical,rules,

skills% and procedures. (This statement results from no signif-

1

icant differences on Factor,:5)
. -

IE is unlikely, 'in light of the degree of satisfaction indicated above,
. .

, that suggestions fof substantive' odifications of existing mathematics

curricula from sources outside the school would be veil received. If true,

this would ultimately prove to be almajor impediment tct curricular innovation.

and may, in fact, account for the agonizingly slow pace with which new and

significantly different curricular materials; objectives:and instructional

15 A
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procedures are accepted and implemented within the school itetting. Studies

are needed to determine the degree of difference between the perspectives of,,

school personnel(changees) and university professors (change initiators) as

these perspectives relate to the appropriate nature of the teaching and

learning of mathematics. Should large scale differen6s exist, further light

would be shed on the nature and difficulties inherent in promotion of mathe-

matics curricular innovation. Such studies.are currently projected by the

Minnesota Research and Evaluation Project (MREP).

4

I
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